Purification and characterization of active and latent forms of recombinant plasminogen activator inhibitor 1 produced in Escherichia coli.
Plasminogen activator inhibitor 1 (PAI-1), the principal physiological inhibitor of tissue plasminogen activator (tPA), is a protein of 379 amino acids and belongs to the SERPIN family of serine protease inhibitors. We have previously described methods to express [Sisk et al. (1990) Gene 96, 305-309] and purify [Reilly et al. (1990) J. Biol. Chem. 265, 9570-9574] a highly active form of the protein in substantial amounts, from Escherichia coli. Further analyses of this material showed the presence of small but significant amounts of latent rPAI-1. The present paper describes for the first time purification of latent and active forms of rPAI-1 from a single preparation, as well as the functional and structural characteristics of the two forms. Latent rPAI-1, which has properties similar to the latent forms described by other groups, was separated from active rPAI-1 by high-resolution ion-exchange chromatography or by affinity chromatography using immobilized anhydrotrypsin. It had low intrinsic activity (< 5% of active rPAI-1) and was partially reactivated by guanidine hydrochloride treatment or by incubation with vitronectin. Conversion of the active rPAI-1 to the latent form was influenced by temperature and additives including sucrose, EDTA, and arginine. Active and latent rPAI-1 did not show any obvious differences in their primary structures and displayed remarkably similar secondary structures as determined by circular dichroism spectral analyses. However, they did exhibit differences in tryptophan fluorescence, suggesting tertiary structural differences between the two forms.